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number of children[8,9] were reported to be effective 
in the development of postpartum depression. Sleep 
patterns and sleep deprivation are other potential 
factors which can be associate with postpartum 
depression.[10] Delivery has physical, physiological, and 
psychological effects on women’s sleep, also taking care 
of a newborn with irregular sleep patterns will result 
in sleep disturbances during the postpartum period[11] 
and women in the postpartum period experience high 
levels of sleep disturbances, especially in the first three 
postpartum months.[12] On the other hand, insufficient 
and disrupted sleep affects memory, decision‑making, 
psychomotor, and mood.[13,14] The association between 
depression and sleep can be bilateral. Depression 
may lead to disturbed sleep while sleep disorder can 
also be an independent risk factor for depression. The 
association between sleep status and depression may 
result from a neurological or psychological function 
which is similar in both cases.[15,16] The previous studies 
INTRODUCTION
Postpartum depression with symptoms such as anxiety, 
depressed mood, forgetfulness, and irritability is 
similar to depression in other periods of life,[1] but 
its incidence is three times more in the first 5 weeks 
after delivery.[2] Postpartum depression has serious 
consequences on the quality of life of the mothers and 
their children. It can also seriously affect the quality of 
the relationship between the mother and her newborn 
baby[3] as well as damage the emotional, cognitive, 
motor, and behavioral development of the growing 
baby.[4] According to several studies conducted in Iran, 
the prevalence of postpartum depression varies from 
15.5%[5] to 37.7%.[6] Some factors such as socioeconomic 
factors, maternal age, education and sex of the infant,[7] 
previous history of depression, occupation, and 
Background: The objective of this study was an investigation of the association between depression and sleep quality. 
Materials and Methods: This cross‑sectional study was performed on 360 delivered women that referred to thirty health‑care 
centers in Ardabil, Iran. The Standard Pittsburgh Sleep Quality Index questionnaire was used to the investigation of sleep quality. We 
used the Edinburgh Postnatal Depression Questionnaire to assess postpartum depression. Logistic regression was used to examine 
the association of sleep quality with postpartum depression. Results: Chance of depression in women with poor sleep quality was 
3.34 times higher than those with good sleep quality (odds ratio = 3.34; 95% confidence interval: 2.04–5.48; P < 0.001). After controlling 
for some risk factors, an association observed between sleep quality and depression in postpartum women. Conclusion: we found 
an association between sleep quality in women who had given birth in the last 3 months and symptoms of postpartum depression.
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showed sleep quality was associated with postpartum 
depression.[17,18]
Because of the high prevalence of depression in this region 
and their serious side effects of this disorder and the limited 
number of studies which have been done on relation with 
sleep quality, we aimed to investigate the association 
between postpartum depression and sleep quality to add 
cross‑cultural understandings of prenatal sleep and mental 
health.
MATERIALS AND METHODS
Study design and participants
This was a cross‑sectional study that was performed on a 
representative sample of 360 delivered women attending 
thirty health‑care centers in Ardabil, Iran in 2012. We 
included subjects who had delivered in the last 3 months 
and had a live birth. Delivered women with the previous 
history of self‑reported depression and other psychiatric 
disorders were excluded from the study. Participants were 
selected based on a systematic random sampling method. 
After preparing the list of eligible individuals in each 
health‑care center, subjects were sorted based on the date of 
their delivery. The sampling starts by selecting a recorded 
number from the list at random and then, every fourth 
recorded number in the frame was selected.
Study instrument and variables assessment
Required data were collected from participants through 
their medical records such as age, education, type of 
delivery, the interval of the previous delivery, occupation, 
sex of the infant, birth order, physical activity, height and 
weight before pregnancy. Other information collected from 
the questionnaires including the Standard Pittsburgh Sleep 
Quality Index (PSQI), Food Frequency Questionnaire (FFQ), 
and Edinburgh Postnatal Depression Questionnaire (EPDS).
The PSQI questionnaire was used for assessing sleep 
quality. The questionnaire is consisted of nine questions, 
and the fifth question contains 10‑items. On the whole, 
the questions contain 18‑items which can be classified into 
seven components which asses the seven aspects of sleep 
during the last 1 month of pregnancy including sleep 
quality, sleep onset latency, sleep duration, sleep efficiency, 
sleep disturbances, use of sleeping medication, and daytime 
dysfunction. Each component has a score range of 0–3 and 
the total score scale varies from 0 to 21. A total score of 5 or 
greater is indicative of poor sleep quality. The sensitivity 
and specificity of the questionnaire have been reported as 
98.7% and 84.4%, respectively.[19]
For calculation of energy intake, a 106‑item Willett‑format 
dish‑based semi‑quantitative FFQ that was specifically 
designed for the Iranian adults was used to assess 
usual dietary intakes of study subjects throughout their 
pregnancy.[20]
EPDS was used to assess postpartum depression. It is a 
10‑item self‑report scale, with four response categories for 
each item, ranging from a score of 0 (no presence of the 
symptom) to 3 (marked presence or change). The global 
score of the questionnaire is between 0 and 30. Those who 
scored 13 or more were considered as depressed delivered 
women. Validity and reliability of the questionnaire have 
been reported earlier. The questionnaire has a sensitivity of 
78%, specificity of 75%, and reliability of 0.79.[21]
After the selection of the sample from the list of eligible 
women, subjects were called by trained staff from the 
health‑care centers and then, the objectives of the study were 
explained to them in detail. We explained to the participants 
that there is no obligation to participate in the study. In 
addition, questionnaires were distributed anonymously.
The present study was approved by the Ethics Committee 
of Isfahan University of Medical Sciences, Isfahan, 
Iran (research number 392078).
Statistical analysis
SPSS software (version 18, PASW Statistics for Windows, 
Chicago: SPSS Inc.) was used for data analysis. Continuous 
variables were expressed as means ± standard deviation. For 
initial analysis, the Student’s t‑test was used to determine 
statistical differences in continuous variables between the 
two groups (depressed and nondepressed also qualified 
and nonqualified sleep). The nonparametric Mann–Whitney 
U‑test was used if appropriate. Categorical variables were 
examined using Chi‑square test and finally to examine the 
association of sleep quality with postpartum depression (as 
a binomial independent variable), we applied the logistic 
regression model controlling for age, physical activity, 
education, house owner, body mass index (BMI), sex of the 
infant, child order, delivery type, and total energy. P values 
were two‑tailed and <0.05 was taken as a significance level.
RESULTS
A total of 360 participants were enrolled, one participant 
did not complete the EPDS questionnaire, and seven 
subjects did not complete the PSQI questionnaire. In 
359 participants who filled out the EPDS, 125 (34.8%) subject 
had EPDS score 13 or more and was considered as depressed 
subjects. Demographic characteristic and other Variables 
were compared between depressed and nondepressed 
women [Table 1]. The association between the components 
of sleep quality and postpartum depression is shown 
in Table 1. There were significant associations between 
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Table 1: Frequency (%) distribution and mean±standard deviation of characteristics’ postpartum women based on 
depression and sleep quality, Ardebil, Iran in 2012
Variables Depressed Sleep quality
Yes, n (%) No, n (%) P Yes, n (%) No, n (%) P
Infant sex
Girl 66 (52.8) 107 (45.7) 0.20 97 (51.9) 75 (45.5) 0.22
Boy 59 (47.2) 127 (54.3) 90 (48.1) 90 (54.5)
Education
Primary/secondary school 33 (26.4) 77 (32.9) 0.33 51 (27.3) 54 (32.7) 0.33
High school 64 (51.2) 102 (34.6) 95 (50.8) 71 (43.0)
Academic 28 (22.4) 55 (23.5) 41 (21.9) 40 (24.2)
Occupation
Employee 10 (8) 19 (8.1) 0.96 16 (8.5) 12 (7.2) 0.28
Homemaker 115 (92) 215 (91.9) 171 (91.4) 153 (92.7)
Type of delivery
Vaginal 44 (35.2) 88 (37.6) 0.65 66 (35.3) 63 (38.2) 0.57
Cesarean 81 (64.8) 146 (62.4) 121 (64.7) 102 (61.8)
Physical activity
Never 11 (8.9) 20 (8.7) 0.86 14 (7.6) 15 (9.3) 0.58
Mild 40 (32.3) 72 (31.4) 54 (29.3) 56 (34.6)
Moderate 63 (50.8) 112 (48.9) 95 (51.6) 77 (47.5)
Severe 10 (8.1) 25 (10.9) 21 (11.4) 14 (8.6)
Child‑order
First child 68 (54.4) 132 (56.4) 0.91 109 (58.3) 89 (35.9) 0.61
Second child 46 (36.8) 81 (34.6) 62 (33.2) 63 (38.2)
More than two child 11 (8.8) 21 (9) 16 (8.6) 13 (7.9)
BMI (kg/m2)
<25 50 (40) 99 (42.3) 0.88 75 (40.1) 70 (42.4) 0.89
25–30 49 (39.2) 86 (36.8) 72 (38.5) 62 (37.6)
>30 26 (20.8) 49 (20.9) 40 (21.4) 33 (20.0)
Owner of house
Personal 62 (50.4) 120 (51.9) 0.78 96 (51.9) 81 (50.0) 0.72
Rented 61 (49.6) 111 (48.1) 89 (48.1) 88 (50.3)
Sleep quality
Yes 88 (71.5) 99 (43.2) <0.001
No 35 (28.5) 130 (56.8)
Age (year)*
Mean±SD 26.5±5.2 27.4±5.5 0.10 27.1±5.5 26.9±5.3 0.82
Interval with previous deliveries (year)**
Mean±SD 4.6±3.1 4.2±3.2 0.63 3.1±4 3.2±4.2 0.81
Interval with deliveries date (day)**
Mean±SD 54/6±23.7 56.6±22 0.43 56.4±22.4 55.9±23 0.79
Total energy (kcal/day)**
Mean±SD 2828.39±814 2993.8±803 0.06 2919.5±771.0 2952.9±85 0.51
Sleep onset latency*
Mean±SD 1.54±0.91 1.12±0.95 <0.001
Sleep duration*
Mean±SD 0.94±0.96 0.74±0.94 0.06
Sleep efficiency*
Mean±SD 0.97±1.16 0.75±1.06 0.07
Sleep disturbances*
Mean±SD 1.51±0.59 1.24±0.53 <0.001
Use of sleeping medication*
Mean±SD 0.12±0.56 0.02±0.24 0.01
Daytime dysfunction*
Mean±SD 0.98±1.01 0.43±0.69 <0.001
Contd...
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postpartum depression and sleep onset latency (P > 0.001), 
sleep quality (P > 0.001), sleep disturbances (P > 0.001), 
use of sleeping medication (P = 0.019), and daytime 
dysfunction (P > 0.001). There were no significant 
associations between postpartum depression and other 
components such as sleep duration and sleep efficiency.
Of the 353 participants those who had filled out the PSQI, 
187 (53.1%) scored more than five that is indicative of 
poor sleep quality. Demographic characteristic and other 
variables were compared between those who have low sleep 
quality and good sleep quality [Table 1]. In the crude model 
and after controlling for covariates such as age, physical 
activity, education, owner of house, and BMI, we found 
a statistically significant association between postpartum 
depression and sleep quality based on the Model 1 (odds 
ratio [OR] =3.302; 95% confidence interval [CI]: 2.062–5.287; 
P = 0.001). It was not attenuated in the Model 2 which was 
adjusted for covariates using in the Model 1 plus sex of the 
infant, child order, and delivery type and also in Model 3 
adjusted for covariates using the Model 2 plus total energy. 
The results confirm that the chance of depression in women 
suffering from low sleep quality is three times higher 
than in those who are not (OR = 3.34; 95% CI: 2.04–5.48; 
P = 0.001) [Table 2].
DISCUSSION
Our findings suggest that there is an association between 
postpartum depression and sleep quality. A cross‑sectional 
population‑based study showed sleep disturbances 
and poor subjective sleep quality was associated with 
depression in postpartum.[17] Findings of cohort study on 
156 pregnant women in Iran showed that the quality of 
sleep in weeks between the 28th and 38th week of pregnancy 
was significantly associated with postpartum depression.[18] 
The cohort study that was applied on 51 nondepressed 
women with a history of postpartum major depression 
showed a significant association between sleep quality 
in late pregnancy and raped recurrence of depression in 
postpartum period.[22] A prospective study on 273 women 
reported a significant correlation between sleep quality and 
depression during pregnancy.[23] These studies have shown 
findings which are consistent with the results of the present 
study. There are bilateral relationships between depression 
and sleep quality. Low sleep quality can lead to depression, 
and depression can also lead to low sleep quality.[24] The 
relationship between depression and sleep quality could 
be related to the various psychoneuroimmunologic and 
psychoneuroendocrinologic mechanisms.[25‑29]
A major strength of this study is its potential to add to 
cross‑cultural understandings of perinatal sleep and mental 
health. It was conducted in all areas of the city of Ardebil. 
The sampling scheme may avoid selection bias.
One of the limitations of the present study was the use 
of self‑report questionnaires (EPDS) instead of using 
interviewers with the subjects by psychologists. However, 
this questionnaire has been widely used for the screening of 
postpartum depression.[30,31] Other limitations of the study 
are factors such as unplanned pregnancy and also taking 
supplements such as folic acid which were prescribed by 
health center employees or physicians that could also have 
an impact on postpartum depression but were not included 
in the study.
CONCLUSION
The prevalence of both postpartum depression and low 
sleep quality were relatively high in our study population. 
There is an association between some components of sleep 
quality and postpartum depression. This association was 
remain after controlling of confounders.
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Table 1: Contd...
Variables Depressed Sleep quality
Yes, n (%) No, n (%) P Yes, n (%) No, n (%) P
Sleep quality*
Mean±SD 1.4±0.75 0.86±0.56 <0.001
All results for categorical variable was based on Chi‑square test. *Based on independent t‑test; **Based on independent Mann‑Whitney U‑test. SD=Standard deviation; 
BMI=Body mass index
Table 2: Odds ratio (95% confidence intervals) of 
postpartum depression according to sleep quality
Fitting model Postpartum depression P
No Yes
OR (95% CI)
Crude 1 3.30 (2.06‑5.29) 0.001
Model 1 1 3.20 (1.97‑5.20) 0.001
Model 2 1 3.31 (2.02‑5.41) 0.001
Model 3 1 3.34 (2.04‑5.48) 0.001
Model 1=Adjusted for age, physical activity, education, owner of house; 
Model 2=Adjusted for age, physical activity, education, house owner, sex of the 
infant, child order, and delivery type; Model 3=Adjusted with: Age, physical activity, 
education, owner of house, sex of the infant, child order, delivery type, and total 
energy; CI=Confidence interval; OR=Odds ratio
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